Analysis of Extrastriatal 123I-FP-CIT Binding Contributes to the Differential Diagnosis of Parkinsonian Diseases.
123I-N-ω-fluoropropyl-2β-carbomethoxy-3β-(4-iodophenyl)nortropane (123I-FP-CIT) SPECT can visualize and quantify striatal dopamine transporter (DAT) binding in vivo. In addition, 123I-FP-CIT has modest affinity for the serotonin transporter (SERT), predominantly represented in extrastriatal binding. On the basis of previous imaging studies that have suggested more pronounced degeneration of other monoaminergic systems in multiple-system atrophy (MSA) and progressive supranuclear palsy (PSP) than in Parkinson disease (PD), we hypothesized that, in addition to striatal DAT binding, there would be differences in extrastriatal 123I-FP-CIT SPECT binding to SERT between MSA, PSP, and PD. Methods: We included patients with parkinsonian type MSA (multiple-system atrophy with predominantly parkinsonism [MSA-P], n = 9), cerebellar type MSA (MSA-C, n = 7), PSP (n = 13), and PD (n = 30). 123I-FP-CIT binding was analyzed using region-of-interest (ROI)- as well as voxel-based methods in both the DAT-rich striatum (caudate nucleus and putamen) and the SERT-rich extrastriatal brain regions (thalamus, hypothalamus, and pons). For SERT analysis, patients on selective serotonin reuptake inhibitor were excluded (n = 48 remained). Results: In the ROI analyses, extrastriatal 123I-FP-CIT binding ratios in the hypothalamus were significantly lower in PSP than in MSA-C patients, and we observed significantly lower striatal 123I-FP-CIT binding ratios in the caudate nucleus of PSP patients than in that of both PD and MSA-C patients. In the posterior putamen, binding ratios were significantly lower in MSA-P, PSP, and PD than MSA-C patients. Striatal ROI outcomes were confirmed by the voxel-based analyses that additionally showed a significantly lower hypothalamic binding in PSP and MSA-P than PD. Conclusion: Striatal 123I-FP-CIT binding to DAT and hypothalamic 123I-FP-CIT binding to SERT are significantly lower in MSA-P and PSP than in PD and MSA-C patients and might therefore be of interest for differential diagnosis.